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ABSTRACT: The paper is a continuation of previous work (Refs 1 and 6).
The question of the gtability of platos and shells,
exposed to a current of compressed gas  has so far been
discussed irn terms of a linear representation (Refs 1-5),
Fo~ soni: fiow and for moderate supersonic numbers M
this hypothesis is apparently completely justified.
However, for larger supersonic velocities, aerodynamic
non-linearity becomes very appreciable. As was shown
by Bolotin (Ref S5), solutions different from the
unperturbed ones appear in aeroelastic problems, allowing
Ifor aerodynamic non-linearity, at velocities below the

Card 1/% critical value. Among these solutions are some which are
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stable in relation tec sufficiently small disturbances.
These solutions caa be realised if the elastic system
which is subjected to the stb-critical velocity is
sufficiently irregular., Ali real constructions have some
irregularities (defects of manufacture, deformationrs
arising from aerodynamic heating, vibrations under the
influence of atmospheric turbulence and other noun-
stationary factors, etc.). Thus in some cases, the
¢ritical velocity determined by the linear aeroelastic
theory is only a lower limit to the critical velocity for
real cecnstructions. In the present paper, the edges of
the plate are assumed to be simply supported and
elastically restrained against axial displacements; the
pressure on the plate is given by:2n

ST T W
(@ o]

where p 1is the pressure of the unperturbed gas, Vv 1is
) the normal component of surface velocity of the plate,
Card 2/% an is the velocity of sound in the unperturbad gas and
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x is the polytropy index. The componeat ot load normal
to the plate is

2
q = -@ b %t—‘g - 290hs’%l€ + Avr (6)

where w is the deflection, Gg is the density and

h the thickness of the plate, ¢ is the damping coefficient B
and [S p is the excess pressure, which can be expressed
in terms of the Mach number and polytropy index by means
of Eq (1). The problem then reduces to the investigation
of the non-linear equation for the deflection of the
plate, which centains q, subjiect to the boundary
conditions. One solution 1s expressed as a double sine
series and is dealt with both by an aprroximate
numerical method, and vith the aid of an electronic
calculating machine. The results of the calculations
for particular cases are shown graphically (Figs 4, 5 and
6), and indicate the existence of flutter 1in the panel.
Card 3/4 Acknowledgments are expressed to N. I. Chelnokov
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and Yu. R. Shneyder of the Mathematical Machine
Laboratory MEZ , for participe.ing in the calculations.
There are 6 figures and 9 reterences, 7 of which are

Gowiet and 2 English.

SUSMITTED: November 18, 1958

Card 4/4

APPROVED FOR RELEASE: 06/20/2000 CIA-RDP86-00513R001031510001-9"



"APPROVED FOR RELEASE: 06/20/2000 CIA-RDP86-00513R001031510001-9

33397

8,/572/60/00°7006,/015,/018

\o 6300 D224 /D304

AUTHORS : Bolotin, V. V., Doctor of Technical Scien

Makarov, B. P., Mishenkov, G. V. and Scnv
Engineers’

TITLE: An asymptotic method of investigating t:ie
natural frequencies of elastic plates

SOURCE: Raschety na prochnost!'; teoreticheskiye

tal'nyye issledovaniya prochnosti mashir )
konetruktsiy. Sbornik statey. No. 6, Mo
231-253

TEXT: The authors consider the natural vibrations o

ces, Prcfessor,
eyKo, f(u., Yu,.

spectrum of

eksperimen-
stroitelnykn
ow. 1460,

-

4 rectangu:rar

plate (with the sides a, b) of constant thickness. The general ao-
lution of wave equation near the edge x = 0 is looked for in tnhe

form
my - v,)

Ay

Wix, y) = X(x)sin

Card 1/4
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It is deduced that

B O ey .
Ax 1 +213x “

8]

X(x) =Csin7{§+0cos7ﬂ+ce

1 X 2 Ax 3

B, = AX/Ay, The first two terms corres;ond to the A8Ymp . otic repre-

sentation for the internal zone; the third describ
: i ¢ c es the d /nami:
?dgi gffeCto Est1mat10? shows that the width of the zone of edge =f-
er oes not exceed 1/2 of the wavelength. For 1 th 1
edges rigidly fixed, ¢ 7 piate with all
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is obtained (By = 1/BX), which is reduced to a single trarscenden-
tal equation for Bx’ and Bx is computed by succeasive approximat:on
the initial value bteing the asymptotic one Ex = an/bm; the final
quantity is the factor ol = (aﬂ{x)2 + (a//]y)‘° The authors give a

table showing successive stages of computation of & for ten lowest
frequencies of a square plate; and compare all values with Iguti's
results obtained from a series solution satisfying ail opoundary ccn-
ditions (six terms of the series taken). The largest difference
between the results is 2.93% for m = n = 1, A table of values of X
for 1o lowest frequencies of plates wita a/b = 0.2% -d a/b = 0.50
is also given. The equation for Bx of a plate elasticaily fixed

along all edges is deduced., In this case buth Bx and a/’4X must te

feund by successive approximation; a graph of values of ¢/ as i
function of ¥ = 27D/ac (D being ihe cylindrical rigidity of the
plate, ¢ the rigidity factor for the edge} for 10 types of vibra-
tion is given. The case of an axlally compressed piate is treute?

Card 3/4
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Jome 81--
A computed

are tabul:ated and compired with
€ AUthCrs remark that some f¢r -
Ritz's method, given 1n other
manuals, contain ELTOrs. Equs-
is also derived an'!' a table of

X for a 8quare plate is given, There are 9 figures, 6 tables nnd

4 references: 11 Soviet-blge

richs, Asymptot
Math, Soc, 61,
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g AUTHOR : Lakarov, B...
t o et ;
c TITLE: Honlinear flutter of a plate clamped along its cdge
PERIODIC.AL: Referativayy churnal, liekhauika, mo. 12, 1962, 27, -
abstract 123139 (T'r. lLonferenisii Po teorii plastin
i obolochek, 1960, Kazan', 1961, 220-225)
VLT The author investigates the st.ollity o. re:tangu- V#/

lar plane plates clary.ed along :the cdge, with one side in a gas
stream of large supersonic veloc”ty. The norwal deflection is
) assumed to be comparable with the thickness but 52all with regard
P to the length of the sides. aserydynamic forces are determined on
the basis of an asymptotic formula valid for vclocities consider-
ably exceeding the velocity of sound. The initial system of equa-
tions of motion is reduced to tu.c ordinary aifferential equations
by Galerkin's method. teriodic solutions of. these are found by the
method of small paramecter. The calculations show that for moderate
7 values of A = lih/a (1 being lach's number, h the thickness, a the

Card 1/2
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Monlincar flutter ... |
~litude is of the order of h and the

£ e any; ‘
length of the plate) tli}e sgﬁt. )

%xci ion of flutter § v
eféci;g:f'tzter's note: Complete translation_/
L 4

H—,—% T = S
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AUTHOR: Makarov, B.P,, Aspirant
TITLE: Stability of choked plates in & stream of compressed
gas

PERIODICAL: Izvestiya vysshikh uchebnykh zavedeniy Mas:ino-
stroyeniye, no. 1, 1961, 3-12

TEXT: In this article, the stability of rectangular flat panels
fixed on different supports is analyzed. The relation betweern the
critical speed of flatter and tie given parameters (value of com-
pressing forces, ratio of plate sides, coefficient of damping) is
determined. In order to establish the surplus aerodynamic pressure,
the author uses a linear approximation of asymptotic formulae

which is applicable at supersonic speeds. He expresses the pressure
P as a function of the following parameters: P - gas pressure on
the plate surface; P- - undisturbed gas pressure; v - ncrmal com-
pcnent of stream speed on the plate surface; aco - gound velocity
for undisturbed gas; x - polytropic exponent The protlem of super-

Card 1/3
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sonic flow around the piates which have their sides supported pa
rallel wish the stream is discussed af well as the problems uf
flow around the plates having their sides choked parallel with the
stream. or such plates wh.ch are choked all al ng their contour,
For solving this problem, the author uses the Galerkin method ss
cited by V.V. Bolotin (Ref. 7: O primenenii variatsionnogo metoda
Galerkina k zadacham flattera uprugikh paneley (Application of the
Variation Method of Galerkin for Problems of Elastic Panrels Fliut-
ter), "lzvestiya vysshey shkoly. Mashinostroyeniye", 1955 no '
Analyzing rectanguiar plates freely supported along thelr ertire
contour, Galerkin uses the theory of determinants; he proves that
in this case determinants converge. This 1s also applied to plates
choked on all sides. Thus, the determinant estaiblished by Galerkin
belongs to the class of normal (converg 1g) determinants, Graphs
are given showing the cependence of plate oscillation frequencles
on the Mech number, dependence of this number on parameters of
compression charge and on the value of the ratio betwesrn the plate
gides. There are 7 figures and 9 references: 6 Soviet-blor and
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3 nqn-Soviet-bloc. Tlie references tou the znglish 1nguage publz -

cations read as foliows: H Ashley., I Zartarian Pistons theury
. - a rnew aervdynamical tool for the aercelastician, J Aeruvnaut

Sci., v 23, 1956, no. 6; I. Hedgepeth, On the flutter of panels
at high Mach numhers, J Aeronau*.3ci., v 3, 1947, ns. &; Y.C.
Fung, On twou-dimensional panel f.utter J Aerconuut. 351 V.25
1958, no, 3 '

0.

ASSUCIATION: HMoskovskiy energeticheskiy institu* (Mos.uw Ener.-
getics Institute)

SUBMITTED: July 19, 1960

card 3/3

APPROVED FOR RELEASE: 06/20/2000 CIA-RDP86-00513R001031510001-9"



I-RDP86-00513R001031510001-9

B e ] L e M AN I

S/145 61,/000/005/001/00%
vo bh00 D221/D306

AUTHOR: Makarov, B.D., Aspir-nt
rekardTy Seont
TITLE: Amplitudes of gteudy-state flutter of clamped vanels

PERIODICAL: Izvestiya vysshykh uchecnvrh zavedeniy. Mashinostro-
yeniye, no. 6, 1961, 11 - 25

PEXT: The article considers th: stability and vibrations of clam-
ped plates in a gupersonic gas { low by taking into account geome-
trical and serodynamic non-linearity. A rectangular plate with si-
des a and b (Fig. 1) is subject to supersonic gas flow at speed U,
directed along axis Ox. Its normal bending, w(xyt) is assumed %0
be comparable to its thickness, but is emall in relation to a ani
b. Tt is also assumed that tangent inertia forces are negligible
compared to normal forces of inertim and the hypothesis of giraight
normals is fulfilled. This leads to

ppgwe L2 2w, 2O , B0 _Fuw

: 2 — +q,
dy? dx? dxdy dxdy 7
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I 7 FPw \! Iw d"w-
e AV g? D R S
and Eh v ( (),\:()y) ax? dy (2)

concerning the deformations of plate, where d(x, y, t) is 8 func-
tion which expresses efforts in the central seaxtion, as in

R S

g2 O

=gy Tt T T ke (3)

In the latter T is the cylindrical rigidity, E the modulus of elas-
ticity, and q the normal load. The turbulent pressure at ul*rasonic
speeds is then given by taking into account the speed of the nor-

mal component of flow at the surface of plate v, the speed of sound
for non-turbulent gas & and the index of polytropy . By intro-
ducing the Mach number — M = U/ay » the author writes v

— ’

| ‘ .
pmp_+1puM<£E_+1iilp~”F(du )+
X

Cerd 2/9
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7 ags | A ! ] (6)

12 p-M ( 0 ) b

for pressure on the surface subjected to gas flow p. The limit con-
ditions are defined in relation to the type of plate fixing along
its edges. The former can be determined with accuracy as lar as

sag w, is concerned, but it is difficult for T. Periodic solution
of the system .s found by the method of gmall parameters, For this
purpose author considers a certain critical value of the red-red
Mach number p,, by designating u = @, + 0y, where y is the  du-

ced Mach number, 7 is a small parameter, and p, is of the same or-

der as p. By introducing the small multiplier, 7, the author de-
duces

t, +g % Fh—n, Kdpy=ap KdpY -mW 0 e b, (15)

Ut gyt fybpn Ky oy = =y K oy o =0 B (0 G 7). ){(
Card 3/9
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the righ hand of which 1is considered as the resulting member. The
critical reduced Much number p, is calculated from

0,2 — 1 , e B (16)
g = —— j==="== 4-0g%), w, =}/ R O (g

Kydrdy T T T (s

Damping in systems that do not have multiple or adjacen® frequen-
cies is small; therefore, members containing g above the first

power can be neglected. This leads to a set of equations ﬁ
i

4 ds ,
(u,”2 »—_TJ-‘L +4- gmy, (.” oty T 5'-;/‘ d“%] == (\'
d R N (.v)
d*, ds, ‘
wy? _d/’l*_ K Py d{.} + ool vt pe Kz 05
7,2 1,
27 () e "
”ddi‘z" +E o, "(1,}'7‘ SL e K = (21)
"1 1
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| _.:l[»"(l)(A" Fie P P e ),
1 4?70 d 20 .
i: “h _d;l:(:l)_- RO »}f'g; e g Kdy 5 (21) -
=, (4, Prye P Pro By By Ty
! drw dn
' u)‘l__l -_* e T I 'v("'}l“/\ d'w 1 ==
: d=? £ . 2
e e O T TR 2 e LY ST R PR LR N (22)
d'l:(u d' (s)
3 2 i | 27 §%) [ T
3 -+ © @, Sty K dy :
Oy =’ gw dx, + )% | 7 v
3 =W (AL 20 P WY G DL P e T

After some mathematical elaboration and by considering p, = g - u,

Card 5/9 /<
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A/ BRdylp —p) (27)
v 3L dey— Ky by)

is dzduced for the first approximatign amplitude. Prom the first

condition of periodicity, and when g¢«-1, a correction for ampli-

tude A 1is obtained from

a dp.? /3K, by L, \ (30)
A=A =1 (PR
' Pl [yt 2304 Kd,;.d,‘,,u.) : [)%.

10K dyy dyy £

In tre latter, the first member in the brackets expreasses the
effect of quadratic aerodynamic members and does not depend upon
the speed of flow. The second member corresponds to the cubic mem-
bers and provides the correction that increases with the rise of
the reduced Mach number p. Computations made for a square pannel
demonstrate that the correction of amplitude of first approximati-
on Al reaches significant values at speeds that exceed the criti-

Card 6/9
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cal speed. At the same time the results of first and second anpro-
ximation differ little from each other in the vicinity of critical
speed. As can be seen from Pig. 2, a three fold increase cf t!. re-
duced Mach number n, with respect to the critical value, results

in a 10 % correction of the second approximation. A more precise
calculation rcquires an increase in the number of members in the
series. A plate with two sides that are parmllel to the flow and
clamped, the other two being supported, is then considered with the
help ¢of

2z

R R T X <
w = (1 —coy 770 ) [flff)Si” = fyitysin
b a

) X
+
/ a (38)

+ f3(¢)sin SALY + f.(f) sin dnx
a

a

A system of linear normal difterential equations is evolved with di-
mensionless partial frequencies. To obtain the critical reduced
Much number u,, i1t is necessary to determine the value of p wuen
two imaginary roots and the remainder of negative roots for

Card 7/9
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AB + 4gﬁ7 + a6A§ + 3ga6A5 + a4kﬁ + 2ga4A? r 3212 + ga2k +a_ =0

o
(34)
are found, where equal partial coefficients of damping are equal,
then in the first approximation, p, is cbtained without considera-
tion of damping, i.e. instead of the polynomial in Eq. (34)

AB + a61§ + 3414 + a212 +a, =0 (%6
should be investigated. For systems with small damping, w, can be
interpreted as a dimensionless frequency of flutter. [t should be
noted that with the increase in numerical order of members in the
series of Eq. (32), the amplitude foreseen by the linear theory 1is
decreased. The non-linear system of equations can be, therefore,
linearize?® with respect to two laot amplitudes. snd after mathema-
o tical elaboration equatiors are deduced for emplitude A. There are
‘ 3 figures and 7 Soviet-bloc references.

ACSOCIATION: Moskovskiy energeticheskiy institut (Moscow Power ﬂ
Institute{

SUBMITTED: January 3, 1961
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AUTUOR: Makarov, L.i. {(Moscow)
et
TITLE : Application o: statistical method for analysis ot
experimental o Sa on stebility of thin cylinders

FidivulCAL: akademlya nauvk zssid. lzvestiya. Ctdeleniye
tekhnicaeskikh nauvk, Mcekhanilka 1 mashinostroye 1ye, - e
no.l, 1lybvz, 137-130

TEXT: Using experinental data presented 1n the ra;er by

L.o. Marris, !.5. suer, 4.T. skene and R.I. benjauin (wet, 3
J.Aeronaut,s5c¢ci., v.,24, no,b4, 1957) on the criticai stresses (q*)

ol thin-walled unstitfiened circular cylinders under axial

con.pression, and aovplying some of the theoretical results ovn the /)/
connection between 9. and a parameter u, which characterizes

the xnitial imperfections of thin cylinders (to be defined in tne
sequel) stated in the paper by L.H. Donnel and ¢.C. Wan (Itef.#%:

J.Appl.Mech., v.17, no.l, 1Y50), the author attempts to find the »
distribution law of the parameter u from an experimental
distribution of gq,. First, using the data of Harris and

assocliater (Ref,3), experimental histograms of the distribution
Card 1/3
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of q‘/q% (q°* the upper critical stress tor an 1deal tnin

cylinder) for differcnt intervals (0-300, 3500-100U, luLC-2Cuu and

2U00-%00GU) of values of the ratio r = ®/h (R - radius, ana

h - thickness of a thin cylinder) are calculated. Thep, using

the results of pDonnel and wan (Ref.4), a theoretical curve of toe

ratio q,/q% as a function of the parameter u 1s constructed, SN

This parameter is defined by: - .
Pl

.+ h 2 2 /

u = 5= n'm ()

Application of statistical metnod...

o

wnere 5 g 1s the amplitude of initial deflection; n the

by r of waves in circumferential direction; m o= g/ x tne
Tat:o ol the length of a circumferential half wave to the length
of a longitudinal one. Finally, }aowing the experimentaltl
Cistribution of the critical stress and the theoretical relations
between tne stress and the paraweter u, an experilimental
“istribution of u 15 determined using the usual probability
Tetitods., Fhe results of these calculations are preseuted in

¢ls.% 1n tane form of a histogram, on which, for comparison, the
Caru 2/3
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i) el

»

. §/179/62/000/001/022/¢27
Application of statigtical method... Ell,/EL135
normal distribution curve with the mean, m = U.1, and the
standard deviacvion, g = 0.06, is plotted. The cuthor stresgses
that the experimental data available to hia are insuflfscarent Jor
drawir, any firm conclusions, and that his paper "should he
consicer.d only as a first attempt to estimate Lhe character ol
the distribution of critical stresses and paramcters of 1oni1taial
imperfections on the basis of experimental data'.
There are 4 figures,
SUBMITTED: October 7, 1961
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n:the:upper and .
subj o axial and

slindrical :shells - & -4
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BOLOTIN, V.V,., doktor tekhn.nauk, prof.; MAKAROV, B.P,, kand.tekhn.nauk;
KIIRANOY, B.A,, inzh,

5trength and rigidity = trternal transformer Jind:ﬂr-.'
Flektrichestvo no.4:%-%8 Ap '54. CMIR: 17,

1, Moskovskiy energeticheskiy institut,

APPROVED FOR RELEASE: 06/20/2000 CIA-RDP86-00513R001031510001-9"



"APPROVED FOR RELEASE: 06/20/2000 CIA-RDP86-00513R001031510001-9

KURANOV, B.A., aspirant; MAKAROV, B.i., 4&nd. te<hn. neux

Stability of multileyer elestir rings inder tize action cf &
uniform presgure. lzv. vys. ucheb. zav.j mashinostr, no.8: .
4L9-57 164, (MIRA 17:13.

1. Moskovskiy energeticheskiy imstitut.
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BOLOTIN, V.V, (Moskva); KURANOV, B.A. (Moskva)s MAKAROV, B.P. (Moskva)
Oscillations of circular transforeer windings. Izv.AH’SS’S{i.?:c’e{g.’l
transp. no.4:86-90 Jl-Ag '6%, (MIl :
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BOLOTIN, V.V., doktcr tekhn, nauk, prof.; MAKAFOV, B.F., kand. tekhn. nauk;
MISHENKOV, G.V., kand. tekhn, nauk; NAGOFNOV, L.N., inzh.;
POMAZI, L., aspirent

Some problems of dynamic stability of elnstic rings sublected
tr nudden loading., Izv, vya. ucheb, zav.; masni~ atr, no.hs

7e-82 '65, (MIKA 1R(R)

1. Moskovskiy energeticheskily institut,
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MAKAROV, B.P,, rand. terhn,.nauk; CHICHENEV, N.A,,

Snapyping of thin elajtic pancls under the action of rancom

]
pulsed loads, Rasch.na prochn, no.ll:378-384 ()5-(”}4‘ Lyi1)
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J ACC NR: AR7004675 SOURCE CODE: UR/0124/66/000

R

AUTHOR: Makarov, B. P.

/010/V021/V021

TITLE: On the snapping of an elastic shell subjected to random forces

SOURCE: Ref. zh. Mekhanika, Abs. 10V159 l

REF SOURCE: Dokl. Nauchno-tekhn. konferentsii po itogam nauchno-issled. rabot
za 1964-1965 gg. Mosk. energ. in-t, Sekts. energomashinostroit. M., 1965, 275-

286

TOPIC TAGS: elasticity theory, elastic shell

ABSTRACT: The snapping of a shell undor the action of a stationary random ioad
of the white-noise type is inv(stigated. The application of the Bubnov-3alerkin
method to the Foppl-Karman type of equation reduces the problem to a system oi
ordinary differential equations whose right-hand side is a random function cf the |
white-noise type. (An approximation of the deflection, taking into account only two -
terms, is studied). It is shown that in this case, the evolution of generalized '
coordinates and speeds represenis a continuous multidimensional Markov process.

APPROVED FOR RELEASE: 06/20/2000 CIA-RDP86-00513R001031510001-9"



o

;"Acc"NRg AR7004675

'
!
¢

e

The joint probability density of coordinates and speeds satisfies the Fokker-
Planck-Kolriogorov equation. The problem of determining the mean time for
reaching a boundary in the phase space corresponding to shell snapping is reduced
to a boundary value problem for the Pontryagin equation. The region which is
Weafe', from the standpoint of shell snapping, i8 determined in the phase space:
An aroroximate expression for the trajectory of a phase point i8 found by the
method of harmonic balance. Yu. N. Novichkov. [Translation of sbstract]

[DW]
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(Aéfsﬁ.(é‘sm, G.A., and B.V. HAKAROV.

S mesmam—— L

i boty vozdushno-reaktivnogo dirga-
u ob opredelenii optimal'mykh uslovil ra 1
Eegggrggpreryvgogo deistviia. (Tekhnika vozdushnogo flota, 1940, no.b, p.u0-u9,
diagrs., bibliography)

Title tr.: Determination of optirum conditions of uninterrupted jet engine
performance.

TLsOL. TL 19LO

50: AERCHAITICAL SCIENCES *HD AVIATION IN THE SOVICT 10K, LIBRARY OF COHGRESS,
1955
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AL ?0\’/ /7 l/
/&4 )gzéhARYUikjutkhall Malarovich; UL‘YASHBHKO, Sergey Mikhaylovich; SHCHETINKOV,
Y;.S., doktor tekhn.nauk prof,, vetsenge.%; UAKAROV, B.V., inth,,

red.: PETROVA, I.A., izdatel'skiy red,; ROZEIN, V.P., techn.red,

-paaktivnye dvigatell,
Ram-Jjet englnes] Priamotochnye vozdushno-rsa '
ﬁoakvg, Gos. i3d-vo obor. promyshl, 1958. 391 p. (MIRA 11:4)

(Jet planes--Engines)
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MAKAROV, B.V., inzh.

Precast reinforcements for stabilizing slopes of earth structures.
Gidr. stroi. 30 no.l11:25-27 B '60. (MIRA 13:10)
(Precast concrete) (8011 stabilization)

ey
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GRABOVSKIY, L.K., inzh,y BASHILOV, G.N., irzh,§ SOKOLOVSKIY, O,P., inzh.}
KRASNOSEL'SKIKH, S.N., inah,; ANTONOV, P,A.y BYKOV, V,A., lush.;
DANILOV. G.G., inzh.; GEL'FENBEIN, Ye,Yu,, inzh,; PILIP, M.M,,
inzh.y MAKAROV, B.V., inah,; RAGINSKIY, D.M., inzh,

Equipment of a working line of hot rolling mills, S8bor, st,
NIITIAZHMASHa Uralmashzavoda no,6170-96 465,
(MIRA 18:11)
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STATNIKOV, S. (Rustavi, Grusinskaya SSR); MAKAROV, D. (Volzhskiy,
Volgogradskaya oblast') I

New cities, Zdorov'e 8 no.12:7-8 D '62. (MIRA 16:1)
(RUSTAVI--PUBLIC HEALTH)
(VOLZHSKIY (VOLGOGRAD PROVINCE)—-PUBLIC HEALTH)
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USSR /tlo11 Studies Maxr 1947

“Temperature Optimm of Soil Hydration," D A Makarov,
5pp

"Pochvovedenia"” No 3

The author concludee that low temperatures increase
the degree of soil hydration in suspensions after
thawing, and that this increase varies at different
temperatures. Tho temperature optime lies betweén:
-209C to -76°C7 with maximm soil hydration at -5Q0C.

eT73
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o l/ Vgl < : A
ey 77 MBKAROY, U.N

Ksct of low (snpetatutes vn the hydiatin ul euds
v A Makaroy (Chuvash Agr Iast  Ubotrke v ) Aollend
R 13, GTINIWAL). It has laen shuwn (oubrer
semie 3. VTRCIEMT)) that soils tust lroern a) temgs I ana
hen hoatend bost mwat A duning heating o1 1 wae s’
Afrer freeang amt thawing pli of mub inceeusnd, wind the
Ltag. increase Lk place uitee [ = =" Nuw the eficot
f £ on the elec. cond. a of sl suspensons wvas detd A
hernuzem had « of 8089 X 107% ohm ' em. ! belore
ireesing, 11.0-11.2 after 7 = 0°, 125-128 after | =
St and 1OR- 110 after T — 100° A siuilar towr. of o
alter I w00 was ulieeteest alur fin a Gonost-prasnie il
ot w pondend sodl. Chesnagrn amd pendeol suspers eus o eee
e cupudly congulaied after ficesucg aml thawiug than

hetore, FeCli, CaCle, 1ICT and KU were used as cougulants
Itie amt of “bound’” water was mav alte freering ot

a” 1 1 ke nvan
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T SHVEDOV, V.P.; MAKAROV, D.F,

Separation of 11 and K, Ll and Cs. ZLur, prikl, khim. 38 no.4:
756-760 Ap '65. (MIRA 18:6)

3 i

- - = —— - = T - 5 i - IO -
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- electrochemistry), Mogscow, Nauka, 1965, 198-204

fASSTRACT: Tho vpotontials of @ voszgggp'of alkali motn1$ on moreury from 0,1 N aquerous

.potential, These factors were found to be small: even in the most favorable caso, ir

"APPROVED FOR RELEASE: 06/20/2000 CIA-RDP86-00513R001031510001-9

L 46848-66 SHT(m) /BWPL ) /8T IR R _ o
ACC NRr  ATE024974 (N SOURCE CODE: UR/0000/65/000/000/0198/0¢04

72
AJTHOR:  Shvedov, V, P.; takarov, D, F. fﬂ,/

OrG: none

TiTL&: Study of tho separation of K from Rb, K from Na, K from Cs, Rb from Na, Rb
from Cs, and da from Cs - - e

SOURCZ: AN SSSR. Otdeleniye obshchey i tokhnicheskoy khimii, Zashchitnyye metalli-
chesldye 1 oksidnyye nokrytiya, korroziya metallov 1 issladovaniya v oblasti eleitro-
khimii (Protective metallic and oxide coatings, corrosion of metals, and studies in

TOPIC TAGS: potassium, rubidium, cestium, sodium, carbonats, electrolysis

solutions of their carbonates ~ore determineds Cs, =2.0727 V: ta, -2.030 V; b, -2,0%
Vi K, =2.060 V, The dependence of the transfer of alkali metals into mercury on thu
cathode potential was ostablished; from this dopendence, the half-wave potantials of
alkall metals were obtained: Ca, -2.09 Vv; a, =20ce Iy fhy -2,122 4 K, =2.,13% 1,

The separaticn factors of a series of alkali metal pairs (@ and Ky Na an? K, Cs a0 K,
+«a and Ab, Cs and Rb, Na and Cs) on a marcury cathode were determined for Lhe alnctrgl-
¥sis of 0,1 N aqueous solutions of carbonates of these metals at a constant cathode

_ Card 1/2 L U
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" ACC NR:  ATE024974
| - Wifar by 0.04 7, “he separation fac-
o i tion potentianls of tho Ca-K palr differ [foe-
Z:icistgilgezogé . gh?s shows that undar the conditions studied, the soparation of al
g} . .

kali metals by electrolysis is very diffienlt, and a more complete uoparatiog :a:agzg
achieved orly in a multistags cascade process, Orig. art. has: 3 figures an .

5. CODAt o7/1/ SUBM DATE! O4Feb&l4/ ORIG REF: 002/ OTH REF1 005
T !
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MAKAROV, D.I.; GOL'DBERG, A.S.; GeSKIN, E.S.; GIL'MAN, S.M.; KRAVCHENKO, A.Ya.;
T GAMBAROV, V.I,

Simple control of air flow. Avtom.i prib, no.1:24-26 Ja=-Mr '63.
(MIRA 16:3)

}, Ulorainskiy gosudarstvemnyy proyekimyy institut ""Metallurdartomatika®
(for all except Kravchenko, Gambarov)., 2. Metallurgicheskiy zavod
imeni Petrovskogo (for Kravcherko, Gambarov).

(Open~hearth furnaces) (Electronic control)

-
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DEMIN, G.I.; PLUZHNIKOV, A.I.; CHURAKOV, A.M., inzh.; ZHILIN, I.S., inzh.;
MAKAROV, D,M., inzh.; LEBEDEV, N.D,, inzh.; SHISHLOV, D.D., inzh.;
IGLIN, V.P., inzh.; YEVLAYEV, E.S., laborant; KISELEV, V.V.,
laborant; KOTEL'NIKOV, V.V., laborant; TYULENEVA, N.I., laborant

Transfer of a hql#ing furnace to heating by natural gas with
gself-earburation, Stal' 23 no.8:755-758 Ag ‘63, (MIRA 16:9)

1. Moskovskiy institut stali i splavov (for Demin, Pluzhnikov),
(Furnaces, Heating)
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BOGOYAVLENSKIY, M.S.; VASHCHENKO, A.I.; DENISOV, A,N.; ZHETVIN, A.N.; ZEN'KOVS-
KIY, 2.G.; MAKAROV, D.M.; MAKSIMOV, B.M.; FILATCVA, A.I.; SHABUNIN, Ye.M,

Oxidation and decarburizing of certain steels in duo-muffle furnacea of
nonoxidizing heating., Stal' 23 no.12:1124-1126 D '63. (MRA 1712)
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vvvvv MAKARCY /). v

I-14

UsSR/Chomical Tichnology. Chomlc.l Products and Thelr
App11C’zion—-Truxtmnnt of natural gasos ond
pe troloum. Motor fuols. Lubric:nts.

e Jours Rof Zhur-Katiy s, be 3, 1387, 9308

¢ Malwrow, D. V., and Nazarova, L.M.

Author ¢ Lavrovakly, i )
Inst :  Potroloum Ingtitube of thu Acuadomy of Scluncas USSH
Title : The Comblined Doap=3:nted ydrogonation o thod

Orig Pubs Tr. In-ta ncftl An 5337, 1366, Vol 8, 145-1%4

Abstract: Tro combined Ascn-s.1tad hydroginxtion of residunl
oils from Ronmashidn crudo has buzn fnvestigi.ted In
p.lot plant inst 1lgtlions of the continuous Lyps .
The churge stocl. (u&o 0,285, 10,35 belling be low
35¢°, 17.4.. bollluy weiwe:n 350 and 400¢) is

mixed with 29 ¢ Tu-ni=h.su Fo-catalyst 2and subjocted
te o single--pe3s b o enatlen in a bubular rcvactor
at 470%nd 2F0 ~..; tl. ruuctor throughput 13 20
kg/litsr/hour. o contact time of 3 min 13 ascd.
The hydroegenite  “ o ot ir, 90% wiclds is subjuctoa
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USSR/Chemical Technology. vhemic:.l Products md Thoir I-14

Abs Jour:

Abstract:

Card 2/3

Applicrtion--Tro-trisnt of natural geses and
potroloum. ioiir ficis. Lubrieants.

Ref Zhur-~Khlmiya, Ko 3, 1957, 2308

to distillation; o residuc boiling above 470°
(748% of tho rosidual o.l chargo) end containing
23.,5% asphaltonos is soparatod. A broad cut
(boiling below 470°), containing no asphaltenos,
is sont through a sccond hydrogenation treatment
over a highly active fixod tcd catalyst (WoS,) at
390-400° and 200 atm; tho throughput of the Socond
stage 1s 2.0 kg/litor/hour with a rocycle coof-
flciont of 1,08, &o po-soning of tho catalyst is
obsorved and the yield uf hydrogenate (dgO 0,7995,
gasoline of tp bulow 200° 43,57, gas oil of bp
200-340° 46,£%, aromitic hydrocarbons 22.57.
naphthenice par.ffins 77.5%, S 0%) is 97%. Tho
applicrtion of combiied doop-scated hydrogenation
to patrolcum distillation rosidues rich in asphal-
tones and resing makes possible a marked increasc
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PAVIOVSKIY, M.M.y MAKAROY, D.V,

Refining of highly unsaturated distillate. over aluminosilicate
catalysts. Trudy Inst.nefti 13:1241-249 59, (MIBA 13:12)
(Gasoline)
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“MAKAROV, D.V.; HAZAROVA, L.M,

fxsz;oﬁuing process of mixed fractions. Trudy Inst.nefti 1331250-255

(MIRA 1
(Petroleun=<Rafining) 1z)
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HAIAROV. D.V.. FISH. oL,

vo-stage hydroganation of highly aromatized sulfur~bearing distil-
lates. Trudy Inat.nefti 13:256-261 59, (HIR:‘13:12)
(Petroleun--Refining)

Q2

:—'“;'* :i;;\"_'_“";: At
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LAVROSKIY, K.P.; MAKAROV, D.V.; FISH, Yu.L.
Two-stage hydrogenation of commercial benzens in the
presence of mixed catalysts, Neftekhimiia 1 no.431509-513
Ti=Ag '61, (MIRA 16:11)

1. Institut neftekhimicheskogo sinteza AN SSSH.
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PAVLOVSKIY, M.M.;WWOV, D.V.

sasmeer Trsasme v mpe

Refinirg highly unsaturated gasoline with activatad aluminum

- L) :llm—mo W ‘61.
oxide. Zhur. prikl. khim. 34 no.5 7 16:8)

(Aluminum oxide) (Gasoline)
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BRODSKIY, A.M,; LABROVSKIY, K,P,; MAKAROV, D.V.; MEZENTSEV, A.N.; FISH,
Yu.L.

Radiation~thermal cracking of gas oil., MNeftekhimiia 2 nc.3:
332-338 My-Je '62. (MIRA 15:8)

1. Institut neftekhimicheskogo sinteza AN SSSR.
(Cracking process) (Petroleum products)
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B JACC NR ATG031142 SOURCE CODE: UR/3136/66/000/066/0001/0024
. !
’ | AUTHOR: Aleksenko, Yu. N,; Brodskiy, A, M.; Zabelin, A, I.; Kevrolev, V. P.;
. | Lavrovskiy, K. P.; Makarov, D. V.; Tetyukov, V, D.; Fish, Yu, L. 42,
' - B+ /
* ORG: none

( : /
TITLE: Analysis of tests of a unit for the atomic power station "Arbus" 7or
regenerating a gas oil coolant by degeneration hydrogenation

SOURCE: Moscow. Institut atomnoy energii. Doklady, IAE-1066, 1966. Analiz
| ispytaniy ustanovki destruktivno-gidrogenizatsionnoy regeneratsii gazoylevogo )
' teplonositelya AES Arbus, 1-24 _,

TOPIC TAGS: organic moderated reactor, organic coolant, atomic energy, )
atomic power station, organic cooled nuclear reactor, catalyst, catalyst
regeneration/Arbus-1 atomic power station

ABSTRACT: An anafysis is made of data obtained in the experimental operation of
the "Arbus-1" atomic power station and related laboratory studies. The "Arbusg-I"
differs from other atomic power stations using organic-cooled and-organic-moder- __
ated reactors in that its gas oil coolant is regenerated by means of a hydrogenation-

Card 1/2
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L M238-67 ]
ACC NR:  AT6031142

degradation process. The investigation showed that regeneration through hydro-
generation-degradation considerably decreases radiolytic losses in the coolant.
The principal parameters for the regeneration of hydrostabilized gas oils are given
and the useful life of the aluminocobalt molybdenum catalyst under adopted operat-
ing parameters i8 determined. Orig. art. has: 8 figures and 5 tables. [SP)
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MAKAROV, E. F., GOL'DANSKII, V. I., KHRAPOV, V. V.,
\

"Structural Studies of Tin-Orgenic Carboxylates, Poylmer Tin-Organic Oxides and
Related Compounds by the Mossbauer Effect,"

report presented at the 3rd Intl. Conf. on the Mossbauer Effect, Cornell Univ.,
New York, 4-7 Sep 63
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PHASE I BOOK EXPLOITATION 927
Mezhvuzovskaya konferentslya ;o svarke, 1956
Sbornik dokladov...(Reports of the Interuniversity Conference on
Welding, 1956) Moscow, Mashgiz, 1958. 266 p. 7,000 coples
printed.
Sponsoring Agency: Moscow. Vyssheye tekhnlcheskoye uchlllishche. .
Ed.: Nikolayev, G.A., Doctor of Technical Sciences, Professor; Ed.
of Publishing House: Mezhova, V.A.; Tech. Ed.: Tekhanov, A.Ya.;
Managing Ed. for Literature on Heavy Machilne Building (Mashgiz):
golovin, S.Ya., Englneer.

PURPOSE: This book 18 intended for weldling englineers and technilcal
personnel of scientific research organizations.

Gare=té
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> Reports of the Interuniversity (Cont.) 927

COVERAGE: This 18 a collection of technical papers and reports
presented by the representatives of various educational, 1indus-
trial, and research organizations at the 1956 welding conference.
They deal wilth problems of strength of welded connectiona and
gtructures, automatic arc and reslstance welding of steels, and
nonferrous metals and alloys. No personalities are mentioned.
There are 109 references, 95 of which are Soviet, 12 English,

and 2 German.

TABLE OF CONTENTS:

Nikolayev, G.A., Doctor of Technical Sciences, Professor.
Ways of Reducing of the Welght of Structures Through
Application of Welding £

Navrotskly, D.I., Candidate of Technical Scilences, Docent.
Effect of Stress Concentration on the Strength of Welded
Structures <l
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Reports of the Interuniversity (Cont.) 927

Trufyakov, V.I., (Institute of Tlectric welding imeni Ye.O. Paton).
Consideration of the Effect ot Resldual Stresses 1in Experimental
Determination of the Strength of Welded Connectlons 33

Pogndin-Alekseyev, G.I., Doctor of Technical Sclences, Professor.
Microstructure and Mechanical Properties of 55 ard 40 kKh
Steel in Welded Zones in Automatic Welding 53

Mordvintseva, A.V., Candidate of Technical 3ciences. Some
Ways of Preventing Cold Cracks 61

Makarov, E.L., Enginesr. Quantitative Method of Testing
Steel and Electrode Materials for a Tendency to Form
Cold Cracks 1n Zones Thermally Affected by Welding 7€

Kuzmal, Ye.M., Doctor of Technical Sclences, Professor and
Engineers: Karmazinov, N.P., and Koshelev, N.N. Investi-
gation of Welded Connectlons 1n Special Steel Petroleum
Equipment Using Radiocactive Isotopes 85 N
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S0V-135-58-9-6/20
AUTHORS s Prokhorov, K.K., Doctor of Technical Sciences, Professor and
Makarov, BE.L.y Engineer

TITLE: Methods of Evaluating Steel Resistance to Cold Crack Form-
ation in Welding (Metodika otsenki soprotivliyayemosti sta-
ley obrazovaniyu kholodnykh treshchin pri svarke)

PERIODICAL: Svarochnoye proizvodstvo, 1958, Nr 9, pp 15-18 (USSR)
ABSTRACT: Information is presented on methods of investigating tha

sensitivity of welded joints in different gradec of steel
(chemicual composition given in a table) to cold crack for-

mation. The proposed methods were developed by the au-
thors together with K.I. Zaytsev and Aspirant Syuy-Tszy-
Tsay (1950 - 1955 ). The article contains detailed de-
scription of tests, investigated specimens, devices and
technology used, including investigation of zones adjacent
to seams, artificial cooling, preheating and subsequent
Card 1/2 heating of the specimens. The performed tests proved that
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SOV-135-58-9-6/20
Methods of Evaluating Strel Resistance to Cold Crack Formation in %elding

the described method can be successfully applied in scien-
tific research organizations in order to gather data for
practical use. There are 6 diagrems, 5 graphs, 1 table,

2 sets of photos and 2 Soviet references,

ASSOCIATION: MVTU imeni Baumana (MVTU imeni Bauman)

1. Welded joints--Fracture 2. Welded Joints~-Test resultis

<
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MAKAROV, E. L., Candidate Tech Sci (diss) -- "Investigation of the resistance
of steels to the formation of cold fissures in welding". Moscow, 1959. 15 pp
(Min Higher Educ USSR, Moscow Order of Lenin and Order of Labor Red Banner

Q Higher Tech School im N. E. Bauman), 150 copies (KL, Fo 24, 1959, 138)
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AUTHORS:

TIVIE:

PERIODICAL:

ABSTRACT:

Cardl/4

B0V/129-59-3-3/16
Prokhorcw, N.H., Doctor of Technical Sciences, Professor
and Mskarov, E.L., Gospodarevskiy, V.I., Engineers

U N g
Investigasion of the Kinetics of Dezompesition of
Austenits in Sveeis During Welding (Issledcvaniye
kinetiki raspa2a austenita v stalyakh pri svarke)

Metallcvedeniys i Termicheskaya Obrabo“ka Metallov,
1959, N» 3, pp 1% - 16 (USSR)

“Cold cracks" during weldirng form .n the process ¢f
decompe=itlon of gustenite. The zinetics c¢f dezompoasition
of auatznites are determired tc & ccnsiderable extent by
vhe resistance ¢f the steel to the formation ~f cold
~racks. Cottre'!l (Refs 1, 2) as well as the authcrs of
tkis paper lnvestigated the relation between the tempera-
ture ¢f completion of tiae decomposition of austenite
(measurz2 dilatnmetrically) and the Tesistance of the
steels 1> tne forma“tise of cold cracks during welding.
Critical temperatures were estasligked at which %he
process cf decomposition of ths austenite 1s completed

nd bslow which the tendency of the asteels to crack
formation increases sharply. In this paper, %the kinetics
¢f ike decompcs:iticn of austenite was investigated

- = ]
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8CV/129-59-3-2/1€ ~
Investigation of the Kinetics of Decomposition of Austenite in
Steels During Welding

magnetometrically of welded specimens on a specially
designed instrument, the principle of operation of which
is based on recording of the charges in the magnetic
preperties of the steel during FeY-4 Fea transformation

(@]

in the process of cooling after welding. In the thermally
influenced zone of the basic metal the material changes
into the austenitic state and becomes non-magnetic.
During decomposition of the austenite the welded joints
assume a magnetic conductivity. Recording of the changes
in the magnetic conductivity of the welded joint together
with changes in the temperature in the zone around the
joint at the fusion line permits investigatirng the
kinetics cf decomposition of the austenite during welding. "3
. A sket:ch of the instrument is shown in Figure 1, p 1l4. It
consists of a T\-~shaped core which carries two coils;
one of these generates a DC flux in the core; the other
measures the magnetic flux of the core. During operation
the magnetic circuit is closed with the welded specimen,
Card2/4 which zonsists of two plates, 10 x 50 x 100 mm; these
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80V/129-59-3-3/16
Investigation of the Kinetics of Decomposition of Austenite in
Steels During Welding

are open-cirzuited prior to welding. During cooling of

the spezimen after welding the magnetic circuit is

gradually clcsed by the welded Jjoint as the au: enite

dezompczses. Re-establishment of the magnetic conductivity

in the welded joint of the specimen leads to an increase

ir the magretic flux of the core. The resulting changes

of the magnetic flux induces an e.m.f. in the metering

2¢1il which is =ither measured by a galvanometer or

rezcréed osclillographically simultaneously with the tempera-

ture cf the specimen. The chemical compositions of the

steels frcm whizh the test specimens were made are entered

in a table, p 15. 1In one series of e{gperimentgs the speed

cf cooling of the specimerns grom 500 “C was 5 “C/sec;

in another, it was 20 to 25 “C/sec. In Figure 4. th.

temperatures of austenite decomposition during welding are

garphed for various steels. In Figure 5, the dependence

is graphed of the resistance of steels against the formation

of cold cracks during welding on the temperature of

completicn of the autenite decomposition (Curve A) and on
Card3/4 the maximum in.ensity of the austenite decomposition (Curve B)
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80V/129-59-%2-3/16
Investigation of the Kinetics of Decomposition c¢f Austenite in
Steels During Welding

The described method of study of the kinetics of
decompositicn of the austenite during welding enables
approximate evaluation of the resistance of steels
to formirg cold cracks as a result of various regimes of
welding.

o) There are S figures, 1 table and 3 references, 2 of which
are English and 1 Soviet.

ASSOCIATION: MVTU imeni Bauman
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AUTHORS: Prokhorov, N.L., Doctor of Techrical lciences, Makm-
rov, E.L., Ergineer, and Yakushin, B.F., Engineer

TITLE: Strength of GSteel in the Process of Austenite Trans-
formation During ‘Weiding

PERIODICAL: Svarochnoye proizvedatvo, 1959, Nr #. pp 1I-1% {(UCIR:

ABSTRACT: Metallographic examinations of the cold zracks in the
zone thermi: eflect in joints of low-allcy steels
show, that 'he cracks are brittle and are mostiy founi
at the periphery of the initial authenite cores. Fig-
ure 1 shows a microphoto of a typical crack in the
zone near a welding seam of low-alloy steel. It can
be seen that the crack goes along the edge of the
cores and only in some cases cuts through the core.
Figure 2 shows a cold crack of short lengzth, which was
found in the zone of thermic influence on a sample of
low-alloy steel, which had been tested in regard to
its tendency to form cracks. This microphoto cleurily
shows the inter-crystalline character of the cold

Card 1/5 cracks. An analysis of the damages in the formation
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SOV/175-53-8-4 22
Strength of Steel in the Prccess »f Austenite Transformation Dur:irg
Welding
of cold cracks thus permits the assumption, that cold
cracks are formed on the edges of the cores. 1In the
literature this assumption 1is confirmed. Consequent
ly a kinetic analysis of the mechanical qualities in
the disintegration process of the austenite, taking
in regard certain conditions causing the inter-crystal-
line destruction of the steels, must be the basis for
an estimation of the tendency of steels to form cold
cracks, If the timing ccnditions are neglected in the
tests, the cnaracter of the destruction 1s changed,
i.e. the inter-crystalline destructicn is replaced by
the inner-crystalline one., The resu’ts obtained in
such tests cannot be used to estimate *the tendency
of the steels to form cold cracks during the welding.
There is no agreement between the mechanical character-
istics of the steel under the conditions in the zone
of thermic influernn~e of the welding seam and the ten-
dency of these steels to form cold cracks during the
welding. In tests with constant loads, however a
Card 2/5 certain agre=cment hatween these characteristics was
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: SOV/175-55-F-4/24

Strength of Steel in the Process of Austenite Transformaticrn During

Welding
obtained. In these tests the steel decayed because
of brittleness, which was partly inter-crystailine and
partly inner-crystaliine, vnder ijoadis which were ogn-
siderably beliow *the breaiing s'rength. The lestric-
tion of the steel 1n thi1s case was simiiar tc that,
which was observed nas a cause of the formation of 2o.d
cracks 1n the zone of the thermal influaence of the
welding. The study whizh 18 here preserntad ¢ ves ‘he
results of mechanical tests of steelu wh: bk were

i heat-treated in the welding cycie unier #ifierent

‘ speeds of deformation. TFor the ftests n nuchine was
constructed whiczh differs from the commcn types oy
that its motion speed for the moveable arms was chang-
ed in the limits of 22 - ©,00015 mm/s. The machins
consists of the following main parts the systen G
heat the sample in the given time by exposing it
an elec*ric current; tlie mechanical gear; and t
mechanism to register the strength and the elonga
of the part during the destruction. The acheme o

Card 3/5 the machine 13 given in tigure 3. 1In the followi
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SOV/125-99-8-4/24
Strength of Steel in the Process of Austenite Transformat:ion During
Welding

part the machine is described in detail. The diagram
"force-deformation” is written on a sheet of paper
which is fixed on a drum. The  methods of the exa-
minations were developed in the welding laboratory cf
the MVTU and are perfected in this study. The tests
were carried out with flats of 3x15x135 mm with a
eircular turned hole in the center, The tests were
carried out for three thermic cycles, dhlch are
characterized by a heating up to 1300 YC in 8#10 sec,
and a gedlum cooling speed of 5, 20, and 2007°C sec
at 50C"C. The deformation strength was determined by
the bending power of the dynamometric spring, After
the destruction the durability limits and the cross
contraction were Jdetermined. The thermic welding cyc-
le in testing the formation of cracks was sele~nted
similarly to that in the tests of .he mechanical
characteristics. As the data show that the durab:l:-
ty changes under retarded destruction jus® as the
resistability of steels against the formation of ccid
Card 4/5 cracks in the welding. Analyzing the 1inter-crystalline
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SCV/L7 -t5.8.4 24
Strength of Steel in the Process of Auctenite Transforma*isn Turin
Welding
destructions o!f the metal it must ty all means be cor
sldered that it is caused by certain conditions of
temperature and time of *he load and the s*ructure of
the metai. The resistability to deformitions or the
edges of the cores changes with the alteratione in +ra
toughness of "he inter-crystallire layers and 1n the
deformation speed, In the deformation pracess cf *he
austenite the inter-crystalline layers are also tough,
but the tenacity rises considerably. The mechanica.
characteristics of steel, which is tre.ted in a therm:-
welding cycle. can be uued for a rela*ive cs*wmas-ar

of the s%rength of *the bas: matal, *2 roo:s5° *he ferm
ation of cracks :n welding. Tiere wure 4 chetographa.
4 graphs., 2 diagrams and 12 references, 7 2f wnich are

Soviet and 5 English.

ASSOCIATION: MVIV im. Baumere (Mosrzow Higher Technioa School {m. Bauman)
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50V/12-25-2-21/18
AUTHORS : Prokhorov, H. ¥., Makarov, B. L., Gospodarerakly, 7. 1.

TITLE: Methods of Physical Examination (Fizicheskiye metndy issle-
dovaniya). The Investigation of thez Decomposition Kinetics of
Austenite in Steels Under the Conditions of a Thernal Welding
Cycle (Issledovaniye kinetiki raspada austenita v stalyakh
v usloviyakh termicheskogo tsikla svarki)

PERIODICAL: Zavodskaya Laboratoriya, 1959, Vol 25, Nr 2, ip 164 - 1ct (USSR)

ABSTRACT: The decomposition kineti~s of austenite Aetermine tne
character of the mechanical property chan«<es ir steel (2.7.

the increase of internal structur:l tencions ard t-e faxtors
influencing the colﬁ-shortness} The invea i-ation: jeccrited
in the present pajer were narried out bty —cars of =« nenly
degigned photomechanical gpecial dilntometar. Trne apparatus
works on the principle of dJetermining the test Aistortionc
by measurements of photoresistors ( of the PS-¥2 type). The
thermal processing of tre dilatometric samples 15 done hy
passing through electric eurrert. The 'ilatorster con-iats
of & mechanieal distortion neter, an optical systern and
the photoresistor with an electron amplifier (Fig 1].
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Methods of rhysical Examination. The Irvesti ration of the SOV/}?-?,-2-21f7

Decomposition Kinetics of iustenite in Steels T'nier tre Zon :tisns »f a
Thermal Welding Cycle

The sample (3y 5y100 mm) can b= —uictly nentsd to a hirh
temperature by passing throush a cower nl o ourcant, it o.s
protected from oxid:ition hy tein- ;1 .ced i- on inert- -g
cirecuit. The temperature is measu.e! hy tisrmnelements, .\
the cooling velocities are recorded on an oscil’ vk 1

at 500°, aprroximately 200 per sacond, and 2, at 070 and

A approxinately 59 per gecond. 19 types of sterl were ta-~tz!

i (Table), the samples were Leated up to 12700, rrd the -~-niing
was done by ore of tie two cycles mertioned abov:. 4 T2 re =n-
tation of the thermal cycles and dilatometris o.rves of the
40Kh steel is contained in the pajer (Fig 2). In 7= tarts
with an electrode (with a UCNIT 13,45 cover) on .exrly ~lloyed
wire, the nsteel welding was carried out in aczs3rlonas :ith
the thermic cycles of the dilatomotric inve-ti~ tiern., T ¢

investig.tion results (Pig 4) prove thrat anier . i, \

conditions described, with austerite Aagcompnriting i

temperatures below 3000, oteels show a nmarkend redunction of

the resistance to cracking due to low ter eraturea, Trare .
Card 2,3 are 4 fimures and 1 tatle. o
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ltetho.ls of Physical Examination. The Investigation of the TOV 12-09-2-27/78
Decomposition Kinetics of Austenite in Steels Urnder trhe Cori:tine- -# .
Thermal Welding Cycle

ASSOCTATION: Morkovskoye vyssheye tekhnicheskove uchilishc-e inm.
(Advanced School of Techficlogy im.. Baumer)

Baumana
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{ 2500 $/125/61/000/011/001/012
D040,/D113
- AUTHORS: Prokhorov, N.N. and Makarov, E.L.
TITLE: Methods of determining and controlling the resistance of steels

to cold cracking during welding
PERIODICAL: Avtomaticheskaya svarka, no. 11, 1961, 3-1}

TEXT: A detailed description of a new cold cracking test method is given,
and the hypothesis of steel streagth on which the method is based, is discus-
sed. The principle of the method consists in “he application of an external
force,; produced by a weight, during the time when austenitic transformation
occurs in the welded specimen., The method, suggested by N.N. Prokhorov, was
verified in experiments with various steel grades and electirode materials in
manual and automatic welding. It is stated that existing tests for the tech-
nological strength of steel in welding do not always properly reflect the
strength under actual welding conditions, and reference is made in this con-
) nection to several foreign and Soviet tests including those conducted by K.G.
\j{- Nikolayev and B,A. Gololobov (Ref, 4: "Svarochnoye proizvodatvo", No. 9,

\

1956). The theory underlying the new method provides for a subdivision of

Card 1/4 ~
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s/125/61/000/011/001/012
Methods of determining ... D040/D113

the stresses in the elded metal into active (in the weld and the affected :
zone) and reactive (in base metal beyond the affected zone) stresses, and the -
applied external load imitates the "reactive" effect. The shape of specimens

may be different - T, butt joint, etc. A T-specimen and the suggested test
machine design are illustrated (Fig. 1 and 2). The test consists in loading

a series of specimens with weights of different sizes. Load is zradually ap-
plied 2-30 minutes after welding, for a period of 0.5-1 minute, and is held

for at least 20 hours. The time of complete rupture of the specimens is fix-

ed, and specimens lef: solid are investigated for cracks. The test results

are presented in graphs showing the destructive stresses and destruction

2 time. The quantitative cracking resistance index is the minimum tensile 7
stress that causes rupture or c¢racks. Cracks are revealed by etching with a

weak solution of nitric acid poured on the metal. The minimum possible load-

ing time is conditi.ned by the cooling of the affected zone,down to 400- 350 G

i.@., the start of austenitic transformation. The specimens have to be large
enough to allow internal stresses, depending on the properties of the weld

end the base metal, to form. The article includes details of test techriques

Card 2/4
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Methods of determining ... D040/D113

specimen dimensiona, the composition of some of the teated stesl grades, and

O graphs illustrating the test results. The effect of various technological
means of raising the crack resistance was investigated, i.e. preheating,
roasting of electrodes and fluxes, forging, selecting the composition of
weld metal, etc. Forging is stated to be a very effective means of combat-
ting cracking in the affected zone, which is apparently due to atreass relief

o in the specimens. There are 6 figures, 3 tables and 9 referencea: 6 Soviet
and 3 non-3oviet-bloc references. The three references to English-language ;
publications read as follows: C.L.M. Cottrell, H.D. Jackson, I.G. Whitman,
Control of Cracking in Arc Welding High Tensile Structural Steels, "Welding
Jeurnal", No. 4, 19523 S.L. Hoyt, C.E. Sims, H.M. Banta, Metallurgical Fac- &
tors of Underbead Cracking, "Welding Journal”, No. 9, 1945; C.B. Vcldrich,
Cold Cracking in the Affected Zone, "Welding Journal", No. 3, 1947.

ASSOCIATION: MVTU im. Baumana (MVTU im.Bauman)

SURMITTED: June 19, 1961
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MAKAROV, E.L.

Remarks on the theory of hot crack formation. Lit. proizv. no.4:
u8 Ap ‘é2. (MIRA 15:4)

(Metal castings--Defects)
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Plasticity of steel in the austenite transformation process
dur:n; vgding. Trudy MVTU no.106166-71 '62, (MIRA 16:6)
(Steel—MWelding)  (Plasticity)
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AUTHUI Makarov, ..L., Cand. Techn. Gciences

TITLiss A comparison of various mothods for determining the resistance of
steels to col! cracving during welding

SOURCEt  Moscow. Vyssheye tekhricheskoye uchilishche. (Trudy) no. 106, 1962.
137-148. Cvarka tovetnyhh <plavov i nekotorykh legirovannykh staley

TELT: The effectivenecs of the methods described by S.L. Hoyt, C.&. Sims,
and Hel. Banta in the Jeldin Journnl, 1945, No. 9, and by C.B. Voldrich in the
«elding Journal, 1947, ''o. 3, is compnred with that of the CTS and LTP methods
doveloped in the LVTU im. Bouman. The author comes to the conclusion that the
methods of Hoyt and Voldrich make it possible to evaluate only a very limited
number of materisls, because of the extreme thermal .onditions created during
testing. The CTS method permits the evaluation of ¢ wider assortment of /(
meterinls, ns it combines real thermal conditions during welding with rather
‘oxtreme thermal stresses. The LTF method permits the evaluntion of the rosist-
ance to cracking of all materinlse, under any welding conditions. There are 8
figures and 2 tables.
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UACCNRT 76030943 (AN SOURCE CODE:  UR/0000/66/000/000/0143/0150'

T AUTHORS: Mnkerov, B. L. (Candidate of technica. se.enceu); Goospoduraviiay, V. 1.
Y

B oo
\inanoeSy

ORG: none

TITLE: A study of the effect of the dissociation of excess austenite on the

appearance of cold cracks in welding -
s !

SOURCE: Moocow. Vyssheye tokhnicheskoye uchilishcho. Prochnoast! svarnykh konstruktely
(Strength of welded structures). Moscow, Izd-vo lMashinostroyeniye, 1966, 143-150

ABSTRACT: The role of decomposition of excess nudicn.be .n tha appearance of cold
cracks in welding was studied. & briel review of the "siate of the art” io given.
The authors note that the conclusions of some investigators show that there is much !
disagreement on how excess austenite leada to cracking of welded materisla. An {
experimental study of the effect of the proceus of dissociation of aus4enite on cold=- |
crack formation was conducted in the laboratory Technological Strength of Metals in -
Vlelding, LVIU (Tekhnologicheskaye prochnost' metallov pri svarke MVTU). Experiments !
were conducted using two methods: the magnetometric method on specimens of the '
dilatometric type and on welded spocimens with supercooling. The magnetic method ia
special {—
|

f

|

TOPIC TAGS: welding, welding technolory, austenite oteel, austenite, metal welding i
|

|

more convenient for studying austenite dissociation in steel speoimens, and a

| Cord_ 1/3

|
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' and low temperature effects on strength were recorded for various steels. The authors.
i conclude thuat none of the applied mcinods of etudy in which the procecs of excess

: \
{ Card 2/3

device based on magnetic induction was designed for the experimental work. A
schematic diagram of the apparatus is given with a brief description of its operation.:
Measurem-nts were made with several steels to ascertein the variation of the resistanocd
of steexa to the formation of cold cracks in welding with the characteristics of the
process of eacess austenite decomposition. Other mcasurements were made to determine
the supercociing thermal cycle (see Fig. 1)y  «

Fig. 1. Tho thermal cycle of supercocling "
of specimens after welding to negative

~10 .| __1_1,__%_f_ l
3.-4 - duration at low temperature o H i |
|

| T
_{——i—-——»—— L4

i
|
|
1
|
!
|
'

' temperatures. 1--2 - heating period; 2--3 ¢ 30 1‘15 ]Z,, /5 Ty
- period of cooling to a low temperature;

a0\~ 3= ]
-90L——§— s *‘/——
: oo

\ 1 i
AP [ .

\
i
\
)
|

J
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N . . - - 1
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TACCNRT 46030942 (_A?> SOURCE CODE: un/booo/éé/oob]boé/d%33/0142“
' AUTHOR: _ %m(mdmue of tecimical sciences)
ORG: none

T?ITLE: The effect of preliminary thermal processing of ateal on the process of cold-
crack formation in welding

SOURCE: Moscow. Vyssheye tekhnicheskoye uchilishche. Prochnost' svarnykh
konstruktsiy (Strength of welded structures). Moscow, Ilzd-vo Mashinostroyeniye, 1966, |
133-142

TOPIC TAGS: welding technology, welding, motal welding, crack formation, pearlite,

steel, aluminum, titanium, niobium/ 30KhGSA steel

ABSTRACT: Preliminary thermal treatment of steel before welding has an effect on the |
process of cold-crack formation. Thermal treatment changes the degree of uniformity

of the hard mixture, the state of the carbide phase, the grain size, the grain edges,
etc. Several earlier research efforts in this field are cited, and brief summaries of'
findings are given for studies on chromium-molybdenum steels and oteels with alum:num, —
titanium, and niobium additives. The current article describes research performed on -
various forms of preliminary thermal processing of 30KnGSA ateel (0.33 C; 1.03 Si; i
0.91 ¥n; 0.80 Cr; 0.14 Ni). The studies were aimed at improving the resistance of the —
material to the formatiom of cold cracks by controlling the basic atructure. The '
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i effectiveness of the following types of preliminary processing was tested: homogenizas
tion, annealing with lamellar pearlite, hardening and drawing, annealing with granular
pearlite, tempering and drawing after annealing with granular pearlite. These various|
thermal processes are contrasted with regard to their tendencies to promote or inhibit
cold-crack formation. Results presented include microstruoture shotographs, micro-
hardness values in the parent metal and in the vicinity of a joint, and dilatometrio
curves for conditions of a weld thermal cyole. Orig. art. has: 6 figures.
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"ACC NRi AT6030946 (N )™ SOURCE CODE: UR/0000/66/000/000/0227/0242 |

AUTHORS: Makarov, E. L. (Candidate of technical soiences); Subbotin, Yu. V. (Engineer)
Prokhorov, N. N, tDocfor’ of technical sciences) i

|

ORG: none

TITLE: Means for increasing the resistance of steels to the formation of 9212_9529§§L
during weldin \ 4 /

SOURCE: Moscow. Vyssheye tekhnicheskoye uchilishche. Prochnost' svarnykh konstruktsiy
(Strength of welded aturctures). Moscow, Izd-vo Mashinostroyeniye, 1966, 227-242

TOPIC TAGS: weld effect, weld cvaluation, metal welding, welding equipment, welding
technology, metsl bonding

!
I
ABSTRACT: An snalysis was made and an experimentael study was conducted to determine |
means for increasing the resistance of steels to the fermation of cold cracks during |
i
|
i
!

welding. Basically, nine methods are identified: 1) the rational alloying of basic
and built-up metal; 2) the selection of weld materials of a defined content with
minimal hydrogen contert; 3} the gelecticn ot the optimal tochnology and welding
conditionn; 4) the proceseing of the basio metal before welding co as to obtain a
favorable base structure; 5) thy elimination of the effect of stresa concentrators by ! >
varying the surface layer properties of the motal; 6) control of the welding thermal |

cycle: 7 ) thormomechanical treatment of tho weld joint during cooling in the welding r——
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| process; 8) thermal treatment of tne weld joint immedintely after weldi.ag: 9) mechani-

! cal working at the weld joint immediately after velding. The results of several weld
strength tests are presented. In these tests the strength of the welds was meagured
for a variety of conditions, including hand and automatic welding, use of several ;
types of weld materials and base materials, direct versus alternating current welding,

ptc. Other tests were for the purpose of contrasting the effect of preliminary cold
working on steel in the normalized versus the annealed condition. Failed specimens
are shown, a discussion of the various failure mechanisms is presented, and surface
conditions are analyzed with respect to their effects on orack formation. Further
experimental analyses were performed on commercial steels to determine tie effect of
the weld-cooling rate on the weld bond. Test results were compared with theorotical

) studies on the welding thermal cycle. Orig. art. has: 13 figures.

)
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.,”fAUTH()Rs Maka.rovz E. Se (Senior lecturer)

’ “ORG: hi:insk Avia.tion-‘rechnological Inatitute, (Rybinskiy aviatsionno-
khnc»logichesldy institut) ,

. vI'rLE: lhxlti-frequency vibrator with an eccentric wheel meohaniqm ,

mz. llashinoatroyeuiye, no. 8, 1965, 42-45
eleotrig,vibmtor, ,vibre.tion a;mtheaia, forced vibration, Fouwrier

>For succesaful compa.cting of ground, the natural frequency of the
' the ground mst be near the frequency of tho exciting forces. To
frequency. the vibrator has to provida a force consisting of a
Thie ‘can be accompliahed hy a malti-frequency vibratar
: m in Fig. 1.- If the desired excitation force is to
change according o the relatiouship .
SR , P(?l)-zm"l"s(ﬂ)l v
input angular velocity and ‘shaft angle; 8(ff4)= function
UDCs 625.731.2
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| i;Fig. 1. Kinematios of mlti—frequenoy

vi‘bra.tor: 11- eleotric drive; 2 -

~input’ ahaft; 5 - d.ri.ven ‘shaft; 6 -
A eccentric- g_gg_rs, T 7"\mba.iancea, 8 -
seara ﬂthi- 1. -

SRR ' : | 9"slnv, ey cnsq.—S(v.)
wnere o ™. druen sha.ft angle, yrimee refer to differentie.tion with respect to ¢1
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:‘:From theae, the tranafer function i - ¢2' can be found, and the eccentric gears can

- _'7'5“' be. constmcted. .':":-In pra.ctice, ‘elliptical gears have found wide application. In
~these, if e: m QG entrioity of the ellipse, then the expreasi.ona

‘lll “ meg l)“ﬂ A4
2 (cos’l‘- + l' a1 in? 2L ’2‘

P ‘."’,,o.: e,
i : s cos’ + P .stn’-—zl-

""i ?I bl

can 'be aubatituted into tke equation for s(¢,), and the latter can be expanded in a
:_‘- Fowrier aeriea (vhe:e O+ 97/[1’ -¢f =4i,.). The functions i(¢1) and S(¢1) for
i -y 0, 1/5, and 1/3 are plotted. Orig. a.rt. has: 3 figures and 7 formulas.

. oUR CODEs 13/, SUEM DATE: 14Jun63/ ORIG REF: 002

- ';f‘!'orced vibrations.% :

. ";;7 EV,( :
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SAFONOVA, Z.V.
et iy pogenated petrolatum for fat liquoring of }urd and Russian
leather, Biul.tekh,-ekon.inform. 1no.5:57-58 '59.
(MIBA 12:8)
(Tanning)
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Uaing hydrogenated petrolatum for etﬁ?ﬁng sole and Russian leather.
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Treatment of chrome tanned Russian leather used in marufacturing

footwear by means of hot vulcanization. Biul,tekh,-ekon.inform.

no,3:48-50 '61.
(Tanning)
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